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CLAIMS 



[Claim(s)] 

[Claim 1] In the record and/or the regenerative apparatus which perform informational record and/or playback to the 
disk-like record medium equipped with the information Records Department where address information was recorded 
at least at intervals of the recording track by which wobbling was carried out on the predetermined frequency, and the 
predetermined wobbling period A wobbling signal extract means to extract a wobbling signal from the playback output 
from said disk-like record medium. While making binary said wobbling signal extracted by reference clock generating 
means to generate the reference clock of a period shorter than the period of said wobbling signal, and said wobbling 
signal extract means and acquiring a wobbling pulse The count means which carries out an addition count according to 
sard reference clock from said reference clock generating means for a predetermined period to this wobbling pulse, By 
carrying out dividing of the count output from said count means based on said reference clock so that it may become 
said wobbling signal and an abbreviation same period The record and/or the regenerative apparatus which are 
characterized by having a wobbling pulse generation means to generate the wobbling pulse of a mean wave period as a 
signal for record clocks. 

[Claim 2] Said wobbling pulse generation means is the record according to claim 1 and/or the regenerative apparatus 
which are characterized' by performing dividing of a reference clock, updating the average value which performs 
dividing of said reference clock for every wobble period and every predetermined period. 

[Claim 3] Said wobbling pulse generation means is the record according to claim 1 or 2 and/or the regenerative 
apparatus which are characterized by the thing to the playback from Informational record for which It changes and 
dividing of a reference clock is performed using said average to the record from the time and Informational playback 
which it changed and was sometimes used just before [ instead of predetermined time and this OFF ]. 
[Claim 4] Said count means is record and/or a regenerative apparatus given in any 1 term among claim 1 
characterized by starting the count of the pulse number of this wobbling pulse from the wobbling signal in front of the 
wobbling signal corresponding to the timing by which the information Records Department was detected with said 
information Records Department detection means thru/or claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to a DVD regenerative apparatus, a DVD record regenerative 
apparatus, etc. which perform record playback to optical disks, such as DVD-R and DVD-RW, and relates to suitable 
record and/or a suitable regenerative apparatus. 
[0002] 

[Description of the Prior Art] Conventionally, the optical disk of the postscript mold called CD-R (CompactDisc- 
Recordable) has spread widely as an optical disk which can record data. The wobbling groove which moves in a zigzag 
direction slightly according to the wobbling signal on the face of a board which shows positional information etc. 
absolutely is generated by this CD-R, and data are recorded on that data storage area along "with this wobbling groove 
(the wobbling groove serves as a recording track.). 

[0003] And in case data are recorded on this recording track, a wobbling signal is detected from a wobbling groove and 
it is made as [ record / data / by the thing on the face of a board for which positional information is acquired 
absolutely / on the target record location / appropriately ]. 

[0004] Detection of the wobbling signal from a wobbling groove receives the reflected light of the light beam irradiated 
by the wobbling groove by the photodetector by which 2 ****s of all light-receiving fields were optically carried out to 
the tangential direction of a wobbling groove at the parallel parting line, takes the difference of the output from each 
light-receiving field, and is made by supplying this differential signal to BPF (Band Pass Filter) which makes center 
frequency the frequency (22.05kH2) of the subcarrier of a wobbling signal. 

[0005] Moreover, in case data are recorded on the recording track of CD-R, rotation actuation of CD-R is controlled 
so that the frequency of the wobbling signal extracted through BPF turns into said predetermined frequency. 
Moreover, the wobbling signal extracted through BPF is used also as a reference signal for generating the clock signal 
for record at this time. 

[0006] A wobbling signal is a continuous ringing which has the frequency component which synchronized with rotation 
of CD-R, Therefore, if the clock signal which made such a wobbling signal the reference signal and synchronized with 
the phase of this wobbling signal is generated, it is possible to generate the clock signal for record which synchronized 
with rotation of CD-R correctly. 

[0007] By the way, in the write once optical disk represented by such CD-R, improvement in storage capacity is 
considered briskly and the researches and developments about the so-called DVD-R (Digital Versatile Disc- 
Recordable) are furthered In recent years as a write once optical disk which has one about 7 times the storage 
capacity of CD-R. 

[0008] In DVD-R, in order to attain densification of recording density and to realize Improvement in storage capacity, 
let the pitch between acljoining recording tracks be the abbreviation one half of CD-R. For this reason, in case a 
wobbling signal is detected, the cross talk from the wobbling groove of adjoining right and left may arise, and the 
amplitude and phase of a wobbling signal may be changed. From the wobbling signal which fluctuation of a phase 
produced under the effect of a cross talk especially, there is a problem of it becoming impossible to generate the 
clock signal for record which synchronized with rotation of DVD-R correctly. 

[0009] The above problems are solved, phase contrast with the PURIPITTO signal from PURIPITTO generated in 

JP,10-293926,A by the wobbling signal and the land between contiguity grooves is detected as an approach of 

generating the clock signal for record which synchronized with rotation of DVD-R correctly, and the technique of 

acUusting the phase contrast of the clock signal for record based on this phase contrast signal Is indicated. 

[0010] In DVD-R, PURIPITTO according to the PURIPITTO signal on the face of a board which shows positional 

information etc. absolutely is generated by the land between the actloining wobbling grooves, and it is made as 

[ record / data / a PURIPITTO signal is detected from this PURIPITTO and / by the thing on the face of a board for 

which positional information is acquired absolutely / on the target record location / appropriately ]. 

[001 1] Since it is generated so that it may not lap in the direction of the diameter of a disk between the lands which 

PURIPITTO is recorded with a wobbling signal and predetermined phase relation, and adjoin, the PURIPITTO signal 

detected from PURIPITTO is not influenced of a cross talk. 

[0012] With the technique indicated in said JP,10-293926A in generating the clock signal for record, a wobbling signal 
amends appropriately the clock signal for record generated based on this wobbling signal even when fluctuation arises 
on a time-axis under the effect of a cross talk, and the clock signal for record which synchronized with rotation of 
DVD-R correctly is acquired by using the above PURIPITTO signals effectively. 
[0013] 

[Problem(s) to be Solved by the Invention] Here, in DVD-R mentioned above, in case a wobbling signal is detected, the 
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period of a wobbling signal is changed also under the effect of PURIPITTO generated by the land which acljoins a 

wobbling groove. 

[0014] On the other hand, he is trying to use BPF which makes the frequency of the subcarrier of a wobbling signal 
center frequency as a wobbling signal extract means for the clock signal generator for record indicated in a 
publication-number No. 293926 [ ten to ] official report, it makes the BPF output binary, and he is trying to extract a 
wobbling signal. 

[0015] However, since it is generated so that in the case of DVD-R said PURIPITTO may appear every wobble 16 
period of a wobbling groove and the PURIPITTO may appear on both sides of a wobbling groove, the chronotropism of 
• the binary-ized signal made binary through BPF becomes large, and there Is a problem from which It becomes difficult 
to generate the suitable clock signal for record. 

[0016] Moreover, In order to eliminate the effect by such PURIPITTO, he is trying to use a PLL circuit (Phase Locked 
Loop), but when the effect by PURIPITTO is eliminated using a PLL circuit in this way. there is a problem in which a 
setup of the drawing-in range of a PLL circuit is difficult for, and keeps the circuitry of the whole clock signal 
generator for record as a complicated thing. 

[0017] This Invention is made in view of an above-mentioned technical problem, eliminates the effect of PURIPITTO 
to a wobbling signal effectively with a simple configuration, and aims at offer of the record which can acquire the exact 
clock signal for record, and/or a regenerative apparatus. 
[0018] 

[Means for Solving the Problem] The record and/or the regenerative apparatus concerning this invention according to 
claim 1 The recording track by which wobbling was carried out on the predetermined frequency as above-mentioned 
The means for solving a technical problem. In the record and/or the regenerative apparatus which perform 
informational record and/or playback to the disk-like record medium equipped with the Information Records 
Department where address information was recorded at least at intervals of the predetermined wobbling period A 
wobbling signal extract means to extract a wobbling signal from the playback output from said disk-like record medium, 
While making binary said wobbling signal extracted by reference clock generating means to generate the reference 
clock of a period shorter than the period of said wobbling signal, and said wobbling signal extract means and acquiring 
a wobbling pulse The count means which carries out an addition count according to said reference clock from said 
reference clock generating means for a predetermined period to this wobbling pulse. By carrying out dividing of the 
count output from said count means based on said reference clock so that it may become said wobbling signal and an 
abbreviation same period, it has a wobbling pulse generation means to generate the wobbling pulse of a mean wave 
. period as a signal for record clocks. 
[0019] In order to solve an above-mentioned technical problem, the record and/or the regenerative apparatus 
concerning this invention according to claim 2 perform dividing of a reference clock, while said wobbling pulse 
generation means updates the average value which performs dividing of said reference clock for every wobble period 
and every predetermined period. 

[0020] in order that the record and/or the regenerative apparatus concerning this invention according to claim 3 may 
solve an above-mentioned technical problem — sard wobbling pulse generation means — the playback from 
informational record — it changes, and it changes and, sometimes, dividing of a reference clock Is performed using 
said average to the record from the time and informational playback used for just before [ Instead of predetermined 
time and this OFF ]. 

[0021] In order that the record and/or the regenerative apparatus concerning this invention according to claim 4 may 
solve an above-mentioned technical problem, said count means starts the count of the pulse number of this wobbling 
pulse from the wobbling signal in front of the wobbling signal corresponding to the timing by which the information 
Records Department was detected with said information Records Department detection means, 
[0022] 

[Embodiment of the Invention] The record and/or the regenerative apparatus concerning this invention are applicable 
to the disk record regenerative apparatus which performs record playback of data to DVD-R or DVD-RW. In addition, 
explanation is hereafter advanced by making into an example the case where DVD-R is used as a disk-like record 
medium. 

[0023] First, DVD-R31 used for the disk record regenerative apparatus of the gestalt of this operation is generated by 
turns by spiral [ the concave wobbling groove 32 and the convex land 33 ] to one field of the transparence substrate 
k, or concentric circular with injection molding etc., as shown in drawing 1 . 

[0024] Moreover, the coloring matter film 35 as a data-logging layer is formed on the wobbling groove 32 and a land 
33. Data which should be recorded on this coloring matter film 35 at DVD-R31 concerned (it Is hereafter called record 
data.) By light beam B for record responded and modulated being irradiated from the field side of another side of the 
transparence substrate k, the pit train according to record data serves as an optical disk of the postscript mold 
generated irreversible. 

[0025] This DVD-R31 has the wobbling groove 32 by which wobbling was carried out according to the wobbling signal 
which has a predetermined frequency component. DVD-R31 is the so-called optical disk of a groove recording 
method; and the part where this wobbling groove 32 was generated is set up as a truck for data logging for recording 
said record data. 

[0026] Moreover, in this DVD-R31, PURIPITTO 34 on which the address Information on the disk face of a board 
(absolutely positional information) etc. was recorded is generated by the land 33 between the adjoining wobbling 

grooves 32. 

[0027] Moreover, the golden vacuum evaporationo film 36 Is generated by the lower layer of the coloring matter film 
35. In case the record data recorded on the truck for data logging are reproduced, he is trying to reflect light beam B 
for playback irradiated by the truck for data logging with a high reflection factor by this golden vacuum evaporationo 
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film 36 at DVD-R31. Furthermore, the protective coat 37 Is formed by the lower layer of the golden vacuum 

evaporationo film 36. 

[0028] In case record data are recorded to above DVD-Rs31, the wobbling frequency of the wobbling groove 32 
prepared as a truck for data logging is detected, and the rotation drive of DVD~R31 is carried out based on this 
wobbling frequency. Moreover, from PURIPITTO 34, address information etc. is detected, a record location is detected 
based on this address information, and record data are recorded on the wobbling groove 32. 
[0029] Here, in case record data are recorded, light beam B for record modulated according to record data Is 
irradiated so that the core of the optical spot may be in agreement with the core of the wobbling groove 32. By this, 
the pit train corresponding to record data will be generated by the data-logging truck on the wobbling groove 32, and 
record data will be recorded on it. At this time, as shown in drawing 1 , the magnitude of the optical spot SP of light 
beam B for record is set up so that that part may be irradiated by not only the wobbling groove 32 but the land 33 
between the adjoining wobbling grooves 32. 

[0030] And a part of reflected lights of the optical spot SP irradiated by this land 33 Light is received by the 
photodetector optically divided Into the tangential direction of the wobbling groove 32, I.e., the hand of cut of DVD- 
RSI, by the parallel parting line. Based on the output from this photodetector, generate a push pull signal and a 
tracking servo is applied. Moreover, the wobbling signal of the wobbling groove 32 is extracted from a photodetector, 
and the clock signal for record which synchronized with rotation of DVD-R31 based on this wobbling signal and which 
is mentioned later is generated. 

[0031] Next, a record format of the address Information currently beforehand recorded on DVD-R31 Is explained using 
drawing 2 . 

[0032] In this drawing 2 , an upper case shows the record format in record data, and the wave of the lower berth 
shows the wobbling condition (meandering condition checked when plane view of the WOUBU ring groove 32 is carried 
out) of the wobbling groove 32 which records the record data concerned. Moreover, the upward arrow head between 

the lower berths which showed the wobbling condition of an upper case and the wobbling groove 32 which showed the 
record format in record data shows typically the location where PURIPITTO 34 is generated. 

[0033] In addition, in order to easy-ize an understanding, the larger amplitude than the actual amplitude shows the 
wobbling condition of the wobbling groove 32 in this drawing 2 . Moreover, having mentioned record data above is 
recorded on the center line of the wobbling groove 32 in fact. 

[0034] As shown in this drawing 2 , the record data recorded on DVD-R31 are beforehand divided for every sink frame 
as an information unit. One recording sector consists of sink frames of 26. Moreover, one EGG (Error Correcting 
Code) block consists of recording sectors of 16. In addition, one sink frame has one 1488 times (1488T) the die length 
of unit length T corresponding to pit spacing specified by the record format at the time of recording record data. And 
the synchronization information SY for the part equivalent to the die length of 14T in the head of one sink frame to 
take the synchronization for every sink frame is recorded. 

[0035] On the other hand, the address information recorded on DVD-R31 will be beforehand recorded for every sink 
frame of record data at the time of disk manufacture. When address information Is recorded on DVD-R31 by 
PURIPITTO 34, here PURIPITTO 34 (it Is hereafter called PURIPITTO BO.) shown by the drawing 2 Nakaya mark BO as 
what shows the synchronizing signal In address information on the land 33 which actjoins the field to which the 
synchronization Information SY In each sink frame of record data is recorded While being generated, on the land 33 
which actjoins a part for the first portion in the sink frames concerned other than the synchronization information SY 
concerned PURIPITTO 34 (it is hereafter called PURIPITTO Bl and PURIPITTO B-2.) shown by the drawing 2 Nakaya 
mark Bl and B~2 as what shows the contents of address Information which should be recorded Both sides or one side 
will be generated. 

[0036] However, about a part for the first portion in the sink frames concerned other than synchronization information 
SY, neither PURIPITTO Bl nor PURIPITTO B-2 may be generated depending on the contents of address information 
which should be recorded. 

[0037] Under the present circumstances, in one recording sector, PURIPITTO 34 is generated for every sink frame In 
every other one, and address information is recorded. PURIPITTO 34 is not generated by the ODD frame when 
PURIPITTO 34 is generated by the EVEN frame, as the EVEN frame and the ODD frame are continuing by turns and 
the upward arrow head of the drawing 2 solid line shows one recording sector. On the other hand, PURIPITTO 34 is 
not generated by the EVEN frame when PURIPITTO 34 Is generated by the ODD frame, as the upward arrow head of 
the drawing 2 medium wave line shows. 

[0038] moreover. In generating PURIPITTO on the EVEN frame In the sink frame of the head of a recording sector In 
sink frames other than the head which PURIPITTO BO, PURIPITTO Bl, and all PURIPITTO of PURIPITTO B-2 are 
generated, and Is a recording sector When the address information which should be recorded on the sink frame 
concerned is "1", only PURIPITTO BO and PURIPITTO B-2 are generated, and when the address Information which 
should be recorded is "0", only PURIPITTO BO and PURIPITTO Bl are generated. 

[0039] Moreover, when generating PURIPITTO on the ODD frame, in the sink frame of the head of a recording sector, 
only PURIPITTO BO and PURIPITTO Bl are generated, and it is the same as that of the case of said EVEN frame in 
sink frames other than the head which is a recording sector. 

[0040] In addition, it is decided depending on the location of PURIPITTO 34 generated by whether PURIPITTO 34 is 

generated on which sink frame of the EVEN frame and the ODD frame preceding on the adjoining land 33. 

[0041] That is, although PURIPITTO 34 Is usually generated by the EVEN frame, when PURIPITTO 34 is generated on 

the EVEN frame concerned and this PURIPITTO 34 will lap with PURIPITTO 34 on the acUoining land 33 which was 

generated by preceding in the direction of a path of DVD-R31, this PURIPITTO 34 will be generated by the ODD 

frame. 

[0042] A paraphrase generates PURIPITTO 34 so that it may not lap In the direction of a path of DVD-R31 between 
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the lands 33 which adjoin as shown in drawing 3 . Since it is lost that PURIPITTO 34 is generated by the location 
which laps in the direction of a path of DVD-R between the lands 33 which adjoin by generating PURIPITTO 34 in this 
way, respectively, if in charge of detection of PURIPITTO 34, the effect by the cross talk can be reduced. 
[0043] In addition, in drawing 3 , the sink frame the head was indicated to be with band-like [ black ] on the land 33 is 
a sink frame by which PURIPITTO 34 was generated, and the sink frame the head was indicated to be with band-like 
[ of void ] is a sink frame by which PURIPITTO 34 is not generated. 

[0044] On the other hand, the wobbling groove 32 covers all sink frames, and wobbling is carried out on the fixed 
wobbling frequency fO (frequency on which the wobbling signal for wobble 8 period enters in 1 sink frame) of about 
140kHz. And in the below-mentioned disk record regenerative apparatus, while the signal for controlling rotation 
actuation of DVD-R31 by extracting this fixed wobbling frequency fO is detected, the clock signal for record will be 
generated. 

[0045] Moreover, in order to carry out phase relation between PURIPITTO 34 and a wobbling signal to regularity. 
PURIPITTO BO - B-2 are beforehand generated at the time of disk manufacture, it separates from PURIPITTO BO 
186T (1488T/8) every, and PURIPITTO B1 and PURIPITTO B-2 are generated, respectively. 

[0046] Moreover, as mentioned above, it is generated by the land 33 for every sink frame in every other one, and 
PURIPITTO 34 is generated so that it may not lap in the direction of a path of DVD-R31 between the adjoining lands 
33. Therefore, PURIPITTO 34 will appear to two lands 33 which adjoin one wobbling groove 32 every wobble 16 period 
of the wobbling groove 32, and the PURIPITTO 34 will.appear on both sides of the wobbling groove 32 by turns. 
[0047] Next, drawing 4 is the overall block diagram of the disk record regenerative apparatus of the gestalt of the 
operation concerned. The disk record regenerative apparatus of the gestalt of the operation concerned has pickup 10, 
the regenerative amplifier 1 1 (AGO by which gain is controlled so that the output signal from this pickup 10 serves as 
optimal level, the band pass filter 27 (BPF) which extracts a wobbling signal from the playback data from a 
regenerative amplifier 1 1, and the wobbling pulse extract section 22 which corrects the phase period of the wobbling 
signal extracted by BPF27 to an exact phase period so that this drawing 4 may show. 

[0048] Moreover, this disk record regenerative apparatus is equipped with a decoder 12, the PURIPITTO signal 
decoder 13, a spindle motor 14, the servo circuit 15, a processor (CPU) 16, the encoder 17, the power control circuit 
18, the laser drive circuit 19, and the interface 20. 

[0049] Moreover, the external device of for example, host computer 21 grade is connected to this disk record 
regenerative apparatus, and the digital data SRR (record data) which should be recorded on DVD-R31 from this host 
computer 21 in this case is supplied through an interface 20. 

[0050] In such a disk record regenerative apparatus, an encoder 1 7 is supplied through an interface 20, encoding 
processing is carried out by the encoder 17, and the level control of the record data SRR from a host computer 21 is 
carried out by the power control circuit 18, and they are supplied to the laser drive circuit 19. 
[0051] The laser drive circuit 19 generates the laser driving signal SDL according to this record data SRR, and 
supplies this to pickup 10. By this, light beam B for record modulated according to the record data SRR will be 
irradiated through pickup 10 on the data-logging truck of DVD-R31 by which a rotation drive is carried out with a 
spindle motor 14. And the pit train corresponding to the record data SRR will be generated irreversible on the data- 
logging truck of DVD-R31, and the writing of record data will be performed. At this time, pickup 10 detects the 
reflected light from DVD-'R31 of light beam B by the internal photodetector, and supplies this detecting signal SDT to 
a regenerative amplifier 1 1. 

[0052] The information corresponding to the wobbling frequency of PURIPITTO and a wobbling groove Is Included, and 
a regenerative amplifier 1 1 amplifies this detecting signal SDT in this detecting signal SDT on the gain controlled to be 
set to the optimal output level, and outputs the PURIRE coding information signal SPP corresponding to the wobbling 
frequency of PURIPITTO and a wobbling groove to It. 

[0053] A decoder 12 supplies the servo recovery signal SSD to the servo circuit 15 while it carries out decoding of 
the magnification signal SP to the magnification signal SP supplied from the regenerative amplifier 1 1 by performing 
8/16 recovery processing, day interleave processing, etc. and supplies the recovery signal SDM to CPU16. 
[0054] A band pass filter 27 (BPF) extracts a wobbling signal from the PURIRE coding information signal SPP supplied 
from the regenerative amplifier 11, and supplies this to the wobbling pulse extract section 22. The wobbling pulse 
extract section 22 fixed-lzes the phase period of the wobbling signal supplied from BPF27 so that It may explain later, 
and it supplies it to the servo circuit 15, the PURIPITTO signal decoder 13, and an encoder 17 by making this into a 
record clock, respectively. 

[0055] The PURIPITTO signal decoder 13 extracts only the signal component of the PURIPITTO signal of PURIPITTO 
34 from the PURIRE coding information signal SPP. And the servo circuit 15 and the wobbling pulse extract section 22 
are supplied by making the signal component of this extracted PURIPITTO signal into the PURIPITTO detecting signal 
SPDT. Moreover, the PURIPITTO signal decoder 13 decodes the signal component of the extracted PURIPITTO signal, 
and supplies It to CPU16 as a recovery PURIPITTO signal SPD. 

[0056] Furthermore, the PURIPITTO signal decoder 13 detects the alignment pattern (run DOPURI pit sink: LPPsync) 
currently recorded every 16 periods of a wobbling signal as having explained using drawing 3 from the extracted 
PURIPITTO signal, and supplies this to the wobbling pulse extract section 22. 

[0057] The servo circuit 15 generates pickup servo signal SSP for performing focus servo control, tracking servo 
control, and an access control based on the servo recovery signal SSD supplied from the PURIPITTO detecting signal 
SPDT supplied from the PURIPITTO signal decoder 13, and a decoder 12, and supplies this pickup servo signal SSP to 
pickup 10. 

[0058] Moreover, the servo circuit 15 generates the spindle servo control signal SSS for carrying out rotation drive 
control of the spindle motor 14 based on the record clock supplied from the wobbling pulse extract section 22, and 
supplies this spindle servo control signal SSS to a spindle motor 14. 
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[0059] An interface 20 Is the basis of control by CPU16, performs interface actuation for incorporating the record 
data SRR supplied from the host computer 21 to the disk record regenerative apparatus concerned, and supplies the 
incorporated record data SRR to said encoder 1 7. 

[0060] Next, generation actuation of the record clock in the disk record regenerative apparatus of the gestalt of the 
operation concerned is explained. First, drawing 5 is drawing showing the configuration block of said wobbling pulse 
extract section 22 of the disk record regenerative apparatus of the gestalt of the operation concerned, and the 
configuration block of a part of servo circuit 15. 

[0061] Among drawing 5 . although the block enclosed with a dotted line is the block diagram of the wobbling pulse 
extract section 22, while said wobbling signal from BPF27 is made binary by the periodic addition section 50, noise 
rejection is carried out to it and it is supplied as a wobbling pulse (WBLPOU) in this wobbling pulse extract section 22. 
Moreover, while the run DOPURI pit sink (LPPsync) from the PURIPITTO signal decoder 13 is supplied, 1 / 4 dividing 
(Clock2) of the reference clock (Clockl) from the oscillator which is not illustrated are carried out to this periodic 
addition section 50 by the counting-down circuit 51, for example, and it is supplied to it. This reference clock (Clock2) 
by which 1/4 dividing were carried out is the reference clock of a period extremely shorter than the period of a 
wobbling signal. 

[0062] The periodic addition section 50 is the timing of the edge of the wobbling pulse (WBLPOU) supplied just before 
the timing to which the run DOPURI pit sink (LPPsync) was supplied, starts said count of a reference clock (Clock2) 
by which 1 / 4 dividing were carried out, and supplies the counted value (measurement value m) equivalent to a part 
for two or more PURIPITTO period of this wobbling pulse (16xi) to the mean wave period detector 52 and the 
LPPWindow generation circuit 53. 

[0063] By carrying out division processing of the counted value from the periodic addition section 50 the integrated 
wobbling period (16 periods) x PURIPITTO period (i). the mean wave period detector 52 computes the several n 
reference clock to the mean wave period of (m / 1(1 6xi) /4) =n). and a wobbling pulse, and supplies this to a counting- 
down circuit 54. 

[0064] It has 16 wobble periods between PURIPITTO specifically beforehand recorded on the land 33 as having . 
explained using drawing 3 (1 PURIPITTO period = 16 wobble periods). Moreover, an actjustable setup is possible for the 
count period (i) of the PURIPITTO period in the periodic addition section 50 like for example, 1 PURIPITTO period - 
13 PURIPITTO periods (i=1-13). 

[0065] The periodic addition section 50 supplies the counted value of the reference clock (Clock2) equivalent to these 
12 periods to mean wave period detector 52 grade, when the counted value of the reference clock (Clock2) which is 
equivalent to these five periods when count periodicity is set as i= 5 period is supplied to mean wave period detector 
52 grade and count periodicity is set as i= 12 period. 

[0066] The mean wave period detector 52 for example, when count periodicity is set as five periods Compute the 
average value n of the counted value for 1 PURIPITTO period (average counted value of the wobbling pulse equivalent 
to 1 PURIPITTO period) by carrying out division processing of the counted value from the periodic addition section 50 
by "16x5 ", and a counting-down circuit 54 is supplied. When count periodicity is set as 12 periods, the several n 
reference clock to the mean wave period of a wobbling pulse is computed by carrying out division processing of the 
counted value from the periodic addition section 50 by "16x12", and this is supplied to a counting-down circuit 54. 
[0067] If an average value n is supplied from the mean wave period detector 52. a counting-down circuit 54 will carry 
out the resist of this, and will perform henceforth generation actuation of the wobbling pulse (WBLPOLO) explained 
below using this average value n. 

[0068] Namely, in order to carry out dividing of the number of reference clocks to the mean wave period of a wobbling 
pulse to a counting-down circuit 54 so that it may become an above-mentioned wobbling signal and an above- 
mentioned same period The reference clock (Clockl) currently supplied also to said counting-down circuit 51 is 
supplied. This reference clock (Clockl) 1/n dividing by said average n which carried out the resist by carrying out The 
wobbling pulse (WBLPOLO) of an exact period is generated and this is supplied to the phase comparator 61 and the 
AC phase shifter 62 of the servo circuit 1 5. 

[0069] as mentioned above, since it is a 1 PURIPITTO period =16 wobble period, the chronotropism by PURIPITTO 
has produced the wobbling signal extracted by BPF27 for every 16 wobble periods, but when the rotational speed of 
DVD-R31 assumes that it is a constant linear velocity, the rate of the chronotropism of two or more PURIPITTO 
period (16 wobble periods xi) measured in the mean wave period detector 52 is alike and smaller than the rate of the 
chronotropism of 1 PURIPITTO period. For this reason, the wobbling pulse of the exact period of the form where the 
chronotropism by PURIPITTO was removed can be generated and outputted by computing an average PURIPITTO 
period by doing the division of the counted value (sum total time amount) of two or more PURIPITTO period by the" 
integrated PURIPITTO periodicity like the gestalt of the operation concerned, and outputting the signal of this average 
PURIPITTO period as a wobbling pulse (WBLPOLO) from said counting-down circuit 54. 

[0070] The chronotropism of the wobbling pulse by which drawing 7 was equalized by the wobbling pulse extract 
section 22 in the chronotropism of the wobbling signal with which drawing 6 was outputted from BPF27 is shown. 
Probably, from this drawing 6 and drawing 7 , by equalizing a wobbling pulse in the wobbling pulse extract section 22 
shows that the chronotropism of a wobbling signal is improved by abbreviation 1/40. And since a part for the 
chronotropism by PURIPITTO will be absorbed by equalization so that the PURIPITTO periodicity to integrate 
increases, this rate of an improvement will improve. 

[0071] Here, the oscillator period of a counting-down circuit 54 is updated for every 1 PURIPITTO period by the reset 
signal shown in drawing 5 , or is updated for every predetermined PURIPITTO periods for every 3 PURIPITTO periods 
and every 5 PURIPITTO periods. 

[0072] When updating the oscillator period of a counting-down circuit 54 for every 1 PURIPITTO period, a reset signal 
is supplied to a counting-down circuit 54 for every 1 PURIPITTO period, and, specifically, rewriting of the average n in 
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a register is performed for every 1 PURIPITTO period. Moreover, when updating the oscillator period of a counting- 
down circuit 54 for every predetermined PURIPITTO period, a phase reset signal is supplied to a counting-down 
circuit 54 for every predetermined PURIPITTO period, and rewriting of the average n in a register is performed for 
every predetermined PURIPITTO period. What is necessary is Just to carry out adjustable [ of the renewal of such an 
oscinator period of a counting-down circuit 54 ] suitably according to the chronotropism of a wobbling signal. 
[0073] And by updating the oscillator period of a counting-down circuit 54 suitably in this way, the oscillator period 
corresponding to the chronotropism of the wobbling signal by linear-velocity change produced by disk eccentricity etc. 
can be updated, and the wobbling pulse of a more exact period can be generated. 

[0074] In addition, it may be made to perform renewal of the oscillator period in a counting-down circuit 54 for every 
period of the integral multiple of 1 PURIPITTO period. 

[0075] Next, although the gain of the regenerative amplifier 11 shown In drawing 4 Is automatically ac|justed by the 
AGO control (automatic gain control) by CPU16, rt produces the big chronotropism to a wobbling signal under the' 
effect of the AGO response time (for example, about 200 microsecond-) at the time of the change from the time of 
the change from the time of record to the time of playback, and playback to the time of record. For this reason, 
CPU16 carries out predetermined time (between until AGO comes to answer correctly) halt control of the renewal of 
the oscillator period of said counting-down circuit 54 at the time of the change from the time of the change from the 
time of record to the time of playback, and playback to the time of record. 

[0076] Thereby, also in the time of the change from the time of the change from the time of record to the time of 
playback, and playback to the time of record, while predetermined time halt control of said updating Is carried out, a 
wobbling pulse (WBLPOLO) can be outputted the oscillator period based on the average value n already memorized by 
the register of a counting-down circuit 54. Therefore, an exact wobbling pulse (WBLPOLO) can be outputted, without 
being influenced by this chronotropism even when the big chronotropism is produced to a wobbling signal under the 
effect of the AGO response time (for example, about 200 microsecond-). 

[0077] Moreover, the wobbling pulse stabilized the exact phase period can be generated without using the circuit 
where a PLL circuit etc. is complicated, and low cost-ization of the disk record regenerative apparatus concerned can 
be attained through simplification of circuitr/. 

[0078] Moreover, since all generation of a wobbling pulse can be performed in digital one. integrated-circult-ization of 
the wobbling pulse extract section 22 can be attained. 

[0079] Next, the wobbling pulse (WBLPOLO) generated In the wobbling pulse extract section 22 in this way is supplied 
to the phase comparator 61 and the AC phase shifter 62 of the servo circuit 15 shown in drawing 5 , respectively. 
[0080] A PURIPITTO detection output appears to timing with a phase [ of a wobbling signal ] of 90 degrees, and based 
on the wobbling pulse (WBLPOU) from BPF27 supplied to the wobbling pulse extract section 22, and the counted 
value (measurement value m) from the periodic addition section 50, the LPPWIndow generation circuit 53 generates a 
phase-comparison timing signal, and supplies this to a phase comparator 61. 

[0081] A phase comparator 61 compares the wobbling pulse (WBLPOLO) from the wobbling pulse extract section 22 
with the detecting signal of a run DOPURI pit (LPP) to the timing supplied to the phase-comparison timing signal from 
the LPPWIndow generation circuit 53, detects.the phase error of the phase of a wobbling pulse (WBLPOLO), and the 
phase of the detecting signal of a run DOPURI pit (LPP). and supplies this phase error signal to the AC phase shifter 
62. 

[0082] According to this phase error, by shifting the phase of the wobbling pulse (WBLPOLO) from the wobbling pulse 
extract section. 22. the AC phase shifter 62 doubles the phase of the wobbling pulse (WBLPOLO) from the wobbling 
pulse extract section 22 with the phase of the detecting signal of a run DOPURI pit (LPP). and supplies this to the 
PLL circuit 63. 

[0083] The PLL circuit 63 locks the phase of the wobbling pulse to which phase doubling was carried out by this AC 
phase shifter 62, and supplies it to the pickup 10 grade shown in drawing 4 by making this into a record clock 
(WTCLK). Thereby, the record clock (WTCLK) of the exact phase which synchronized with the phase of PURIPITTO is 
generable. And record data are correctly recordable with the record clock (WTCLK) of this exact phase. 
[0084] In addition, although the above explanation was explanation of generation actuation of the wobbling pulse at the 
time of record of data, and generation actuation of a record clock, generation actuation of a wobbling pulse is 
reproduced like the time of this record, even if It is at the playback time of data. Please refer to the explanation at the 
time of detailed above-mentioned record. 
[0085] 

[Effect of the Invention] The record and/or the regenerative apparatus concerning this invention according to claim 1 
to 4 can generate the wobbling pulse which controlled the chronotropism. For this reason, a record clock or a playback 
clock can be generated based on the wobbling pulse of this exact period, and informational exact record or playback 
can be enabled. 

[0086] Moreover, since the wobbling pulse of an exact phase period can be generated without using the circuit where 
a PLL circuit etc. is complicated, the record concerned and/or the configuration of a regenerative apparatus can be 
simplified, and low cost-izatlon can be attained. 
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B l\ T^'j hB 2)J)<^tl^tl^/«^tLTl^>g). 

[0 0 4 6] ^fz. ■:f^J\Z-j h3 4li. ±avL/cc^9 

ir. 1 ofc#a>v'><7:7u— ASir5> K3 3ir^fie$ 

Pfg-T'S^ > K3 3rBl(C^LNT. DVD-R3K7) 
'Z>(r>^:i'^*J ><?^CfJi^—y3 2 izma-r^ 2-0(03 > K 

3 3fcii, 'l7;^:^u>^y^^— :^3 2a>0:i-:/>n 6ja 
3 4/)<03j-:^'j ><f</ji^—y3 2(Dmmzi^Kizihm'r 

[0 0 4 7] :^Xiz^ mAit. ^^mm(r>Jim(D'r^:^<? 
UmM^'^^(D±i*i^U:^av^mx^^o zcomAt^ 

^^^igteSi 1 (AGO t. M±mPSS^ ^t)^i^(D 

y^Jl'^27 (BPF) t. B P F 2 

^y^j ></m^<Dmmm^jEmummmizmjEr ^ 

^TtZf'J >^'y^>UXttl±ia5 2 2 t^^LXl^^o 

[0 0 4 81 ^fz. C(7)f^-f X^ffiS^±3SSl*. 7^3 
— y 1 2t. Zf^J^iv hil^^a— -Sn 3<i:. xe>K 
;u^— ^ 1 4<t. -t^— tK [elSS 1 5<h. 3^a-b*:/-tf (CP 

u) 1 6<t. x>a— 5^*1 7t. /<rf—mmmm^ s 
t. u— +fSEi!iiPi» 1 9 >r -^x— ;^2oi:^ 

[0 0 4 9] c(D7^-<;^<7fHSii^3SS(cii, m 

xiiM-xx ha >ezL— -sr 2 1 mon&^&fi^mmt^^x 
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*>y. C<7)*S^. CCDt^X h=i ^fo.— 2 1 ;!)N^D V 
D-R 3 1 (CfEfi-T'^^f^v^^UT'— 'S' S R R (fSfl^T' 
-^f) ;6<^>^-:7x-X2 0^^t-Lrtt*gStl'i>cJ:5 

[00 50] Z(7)<^:^?^c^:7^'<X^BBft^^Sg(-^L^r 
li. Ha>eiL — -S^ 2 1 A^^<7)IBJif=— SRR 
>r>^— 7?x— X2 OS^t-LTxvn—jr 1 7ictt 

SSI 9(c«^&^;i^^c^:3^c/^oTl^'g)o 
[00 5 11 U— tfKllllsISSi 9f*. CCDiBiif'— 'J' S 

RR(ci^i:fcu—tPiBi!)^^s D L$^/SL. cti^e 

•v^r -v::^! Olcfl^Hg-T'&o C;KlCcfcy. e-v^T^;/:^ 
lO^^I'LT. SBISt^-' S RR(riSi:ra!SS*tL/ctB 

ABC0DVD-R3 1 /)^*i(75i5Srt7fe* l*39P(D:7 :f h7^< 
^>:7^(Cc):U1^£liL, C(;>«ltiifi^SDT$S^ig(i58& 

1 1 (c«^-r^o 

[0 0 5 2] wCOeiilSfi^S D TICIi. T^ue-yhjRi; 

SOTS', &muihti[y^j\ytu^^vizMmitifzm 

[0 0 5 3] T^zj-i$»'i 2(i. :^±litSS§i 

>r >^ - 'J -:?4ias^sss^ z t vm^^m^ s p s r =3 
-Kiiast. miBd^sDMScpu 1 eicttss-r-^xt 
S^ic. -9— 7KtgfflHl^sSD*-9— Tt-CEISSi 5(rtt«&-r 

[O054]/<>K/<X^<;U^27 (BPF)li. H 

•^SPP/)Nb't7:<-::^'J>^«^Saii3L. c+i*^;*-::^ 
';>y/<;U7.tttiiffli2 2(c«$g-r'5>o 't7:f::^'J>y/N*;u 

Xtttliffl522li. ^(CSia^-r^<^5lCBPF2 7;!)N»ifft 

i&8Blt^n*v^<i:LT+^-/1-C[5)S8i 5. t" h^I^ 
T^zi—^i'i 3S.i;x>zi— yi 7ir'?-ti^tL«S&-r'§)o 
[0 0 5 5] fcf Kli-^T^a— -sr 1 31*, u 
-T^-r >yit$B<l^s p P)!^^^ e^y hSAOzf^j e 

PDT<t LT-9"— tKIhISSi 5 j^t/o ^ :^ u >^/<;uxa 



^Sa^fg e-:; se^S PD<!: LTC P U 1 6lC{^t*& 
[0056] ^i^iZZf^JtlV h<1^7^=J— yi 3f*. 

't?yty'J>cfm^(o^ emmmiztm^*ixi^^mm^^ 

^— > K::;^'; tfy hv>^ : tPPsync) $ 

«aiL. ::4xS'l7;i-:?'J>y/<yuxatB»2 2ic«t*fe-r 
[0 0 5 7] -t^-- TfClelSS 1 5(i. h«^T=i- 

^•1 3*>^tt*&*tl'S)7^'J \Z-j hmthm^SPOTRlf 

ffliJ^t/T ^ -tr xttt^i * ^T 3 1= A^c7> f ^ T *v /KH 
^SSPS±/tL. coe 7K«-^SSP 

[0 0 5 8] ^fz. '^-7\i^^^ '^7t':^'J></^< 

yuxtta3ffl2 2i)^{^mtt^^^^tm<? o V ^ iz&rsi^ 

[0 0 5 9] -r >^ ^x — X2 0(i. C P U 1 6(r^-g) 
8B«tT=— $r SRRS^St^^;^^ fBftS±aSS(ClS U 

t;fc(i5^<7)-f>^77x-xifif^S^Ti^. gjiU^iA/fflBfiT^ 
~^SRR$|fIfiBX>zi-y 1 7(cfitjg-f^, 

[0 0 6 0] ^xiz. mmmmmmay'r^ :^0RmM± 
'^m.\z^{i'^^^u'?^y<?(o±f&W}r^^m.m-r^o * 

SilB't7;f :^'J>^'/NVuxttfctsSii2 2cD«/S:^a'v':7. 

[006 1] las*. ;^ifea-cst;3^p*:/':7?!)<0;j-3^u> 

>y/<;uxatiiSP2 2(C*SL^r. Jl^fiSLSilS o 
iZit. fllB BPF27;b^f><7>'t?;f3^*J> ^'ll^^JX 2 Mit 

^*i^tmzy ^XtSi^^tiOTt-yjX/^^Ji^:^ (WB 
LPOLI) <!: Lr«*&*tlTt^-5o *fc. CCOJUMS 

> K::^'J e*:/ (L P P s y n c) 3b<tt*&^tt^ 

c k 1 ) A<^j^Sl5 1 iz^l)m^i^^ y'A^m (c i o 
ck2) $:tirtt.i^^tiTt^i)o :z(0^ XA^m^Mz 

mm<7 0>y^ (C I o c k 2) (i. 

[0 0 6 2] mmmW^SOit. ^> K::^'J e 
O (LPPsync) 7&<tt3i^*tlfc^^ 5 >C^C/>EB5IC 
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<? (c \ o c k 2) (Dti^> hSB3$SL. s&0:i-y'J:y 

LPPWt n d o w±fi£|p]i»5 SlCttJ&r^o 

JS«fl) x::fije*v h)l«« <i) ■c?(»s:«ftS-r*c<ticj: 

y (m/ { (1 6 X i ) /4) =n) . O^^'J^^/n' 

tl^^)l§§5 4(Cilt$^-r^o 
[0 0 6 4] El3^ffll^rttB^Ly=J:alC 

^> K3 3(C^(S^|Bft^tlTLN>i)::fU e-v KPe^li. 1 6 

'^ytyji^mmtt^^xi'^^ ( i zro e-:/ h^M= i 
^yji^mm) o *f=. )aMfls»a5 5oicfcit^::^'je'v 
hjD^(7):^^> hmm ( i ) (i. <5J)^{df 1 Tfg e-^ kmi 

Mfl-- 1 3 Z^^J hmm ( i = 1 - 1 3) Sf<;><*:5(="5J 

[0 0 6 5] siwasaisofi. ti^>\-mmm< \ = 

iz^L^ttitzm^it. z<D^ 2mmi^iz:^^^i-^&m<7 

oy^ (C I o c k 2) CD:b't7> hiil^2|ii^js|^^ttj(5] 
S8 5 2S?|C«*&-r€)o 
[0 0 6 6] ¥i^®«fl^kiI5]SS5 2li. ClJ^f*':^'t'> h 

©^sfeA<5jiaflfcigs^n/ciia-f*. mmmw^^sot^ 

^(D±^> hfl^ r 1 6 X 5j -c?K^s:toSLr i zf^j e 
l-^i^-T'&^^f:^'; ><7'/N";ux<D^l5l:bO> KM) 

£fiLr^jiis§5 4(cei$&L. ±'^>\-mm^t)<^ 2 mm 
S ri 6x 1 2j T*»S^toSLrO:f ^-i^/N'yuxo 

[0 0 6 7] 5^^SS5 4(i. ^IQjlfflttfciiBSSS 2?!)>b 

(WBLPOLO) (D^lieiftf^^tTdo 
[0 0 6 8] -T'tftP*). ^m^54iZit. 

::^*J :y<^m^tm^^-mmizt^h<^z>iz^mT^tzdb 
iz. mlK^m^s Mzt^f^tiixri^^&m<?ny^ 
(C I o c k 1 ) ^<Cit$^^tir^U. :L(D^m'?a>:;^ 
(C I o c k 1 ) ^milyiy:^ hLfz^f^mnV 1 /n 

(WBLPOLO) ^±mL. CtL^+^— TfClHlSS 1 5(7) 
[O O 6 9] BfjiitiC7>cfc^(C. 1 hillfifl= 1 60 

3r:/;ujil«BT*fc^fc<sr). e p f 2 7 T?tttb*tifc't7:*-3?^ 



iz. is,^zf^)t:y hmm(r>i:^>i-m i^tmm) 

S§5 4^^^0:^:::^'; X/y'v^UX (WBLPOLO) tL 

xih:br^z.tiz^i). zr^tiyhiz^^mm^^m^m 
Lxihtir^ztt<v^^o 

[O O 7 O] Eleii, BPF27t'^i^ihtitS*lfz'^^y 

'j></m^a>mmmm^. mat. 

ttttJSi52 2izj: ^)W'f^it^tlfz^7^:f^Jly^'/<Ji^::^(Dm 
1 X4 O^C^#^tLTL^^C<^7!)<t:>;^)^^T'fc^5o L 

^li. ^'je-v \-izj:^mm^m^t<^^mit{zj;:iji^nsi 

[0 0 7 1 ] ccr% :^lil§§5 ACD^m^mmit. US 

*tt. Sti^ii0iJ^«3::f'je*v H®«flS-V5 5:;''u h 

[0 0 7 2] 1 ^'je-^ h)il«SS(C:^)lSI 

5 4<;)«6«SJil««^S«if-r**g^ii. 1 :>*'J hlSKfl 
S(c5^|^§|5 4fc'j-tr-:/ hfl^/)<^l|^^ti. 1 Zfue-j 

mmizuiy:;^^pq(r>W-mmn(Dm^tkpit<'nt>ti^c c 

CDcfc5<f5i'®S5 4<D««Sg@^a>S«Tli. 

[007 3] -^-Lr. z(D^5iZ'9^m^5 Aconm^m 
m^^mmm^r^ztiz^i). ^^::^<?imz^mzj:^x 
^-r^nm&mtiz^hOyty^j :></m^<omm3tmiz 
nmLtz^m^mm(omm^'n5ztf)<x^. j^^jmrn 

[0 0 7 4] uts. ^mms Aiz^iir^^msmmcom 
mt. ^ zf^jt:-j ^mm(om&LiS(DmmmizrT'?<i^^iz 

[0 0 7 5] E!4rr:5^-rs^iS*S§g 1 ^ (omm 

it. C P U 1 6(C,i:^AGC^j^^ i^mmm^lW IZJ: 

^) ^m^izmm^^^(r>vh^t<. tzmmt^^^n^^^ 
(D^w^. jSLifm±^t^ihm^m^(r>^m^izAGcm 
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mmz^^ummmm^^^^o zmz/^. cpu i e 

J >^''/^;ux (WBLPOLO) ^ih:bT^zt 

muo7ty*jx/^^j\^:^ (WBLPOLO) ^tb^-r-s 
[00 7 7] PLL^mm<r>mmj^^^^mi^^ 
^±f&ri>ztt<v^. (sis&«/acDffliiis<b^ffii:r^s 

[0 0 7 8] ^fz. 0:ty*J><f^<J\^7.ay±f&it. ±x 

xttdtia52 2(DmaiH]S8ib^i2i-&c<i:7()<r*$^o 
[00 7 9] cOct >':?*/^;uxttdi 
gP2 2■c?±ri^*:♦^tcO;^::^'J ><7"*Ayu;^ (wblpol 

O) li. I2]5lC7F-ri^-7t-ClHlSS 1 5(7)<i^ghtigSi6 1 

[0 0 8 0] ::f<j h«iaitts:^i*. ^ir^')^^'f'^^ 

LPPWi n d o w^fiJtlElSSS 3 (i. 0:t-7^U >^/<yU 
;^tt£iJffll2 2{Cf^J^^n^B P F 2 lt^^(r>^ir^'} > 
^/^;U;^ (WBLPOL n i:. ®W«S:ffl5 5 0A>«^(7> 
:bO>hfl (6t;1>Him) <^:lcSoa^T. mstbi^^^S 

[008 1 ] miltKSge 1 f*. 't7:f3f'J>yA;UXa 

tt56iJ2 2*^^><00>^:::^'J >C^*/<yux (wblpolo) 

^>K7^'je*vh (LPP) (T^^itltt^i:^. LP 
PW i n d o w^JiJtlsJKS 3 7!)>»b<Dmilt*J^-f ^ 

;ux (WBLPOLO) corns ^> K::^'J t*-:/ h 
(LPP) (7)<^tii<i^<o<5itl^a>mil^^^«liliL, c 

[0 0 8 2] ACii^lv^'Jr 6 2(i. C CD{3l^g|^^(crc: 

cr. ><7'/N^;u;^ttdiffl52 2/)^^(DO:^::^u > 

(WBLPOLO) CDiiL^BS h-r-SwiirCC 

(WBLPOLO) CDtl^B^. =^ \^ ' ) \1 V 
V (LPP) COeitiiiM-^C7)mi(C^t5-l±. dtl^PLL 

Esse 3(ctt*s-r^o 

[008 3] P L LlslSSe 3li. C(DAC<ii^i"i>:7^ 6 



|g^a*:y^L. cti^tfift<7D ^:;>:7 (wtclk) <t L 

rEi4ic7F-re*v^T*:/3^i o^icmi^g-r-So ctiic<^ 

-jO (wtclk) ^^m.-t^Zht'^X^^o -^LT. 
C<7>IEfit<fmBC0fBf|^P*V^ (WTCLK) KZ^^m 

[0 0 8 4] f6-i^. )a±COIftB^(*. 5^-'$'CDtB«tB*lCi3 

»)f^(i. 7^-'S'<7)^±^T'&oTtiC(;>iBJi«Fi:|5j«lc 
^±*+L-&o »L<(i±i£Ea>8B8t»CDIttB^^#B^**ifr 

[0 0 8 5] 

[^B^(7>®)S] 1 --IS^il4{rIE«cC7>:*:^B^ir^. 

[0 0 8 6] *fr. P L LlHlKlfa^SStttllSS^ffll^* 

Z <t /d: < IE5i^d:{5l^@I^Mfl<?>'t7:^ 'J > ^V\';ux ^^ii£-r 

*tycll«6cOff^^ <t ^ X -< 7. ^ IBIt^^SS (cffl IN ^ H 
V D-R(0«ii*^F-rillT*fc'&o 
[1212] frtBDVD-RC0:7;i-— h<0— (JlJ^^-TEl 

[|D3] fltBDVD-R±lC±/a^tvfc't'3f:^'J>^''^'' 

[13 4] mtEmm(D^mo>'r^ :^'>timn±&s:<D±» 

[El5l mfBII*fi(D}I^®tO-X'<;^^8BI*S*3SSi::Kit 
[D6] flaBllj5£cDff^^(7>7^^;:^<7lBltl5^SSlc|Sit 

mm^m^mnr^tzdbomx^^o 
i^nxxi^^OTt-yjxf^^ji^^^i^ihmz^i)^ mmum 

fzisbcomv^^o 

[^^<Dl$iB^] 

^\ 1 3 -::^'j e*:/ h^t^T^zj— 1 4--;^e> K>/u 

^ — 1 5- -^t— /1-vIh1£§. 16'-CPU. 1 7- •x> 
=3— 2 2- '>?t-::i^'j v^'/^yuxatbaJ, 2 3 - -fBS 

ffl^a*V-:7<1^5fefiJtSf5. 2 4-BPF. 2 
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itmm. 3 1 - OVD-R. 3 2-0:ty*Jly<f<fj[^— P P W I n d o w^iSclHlSS. 5 4 -^i-JlSS. 6 1 • 
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wobble Rani^nB9H€Clock2 
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